B-8 サル脊髄由来間質系幹細胞の培養とその移植によるラット脊髄損傷修復効果の検討 by 古川, 昭栄 et al.
Title B-8 サル脊髄由来間質系幹細胞の培養とその移植によるラット脊髄損傷修復効果の検討
Author(s)古川, 昭栄; 福光, 秀文; 宗宮, 仁美




Type Departmental Bulletin Paper
Textversionpublisher
Kyoto University
























































ü/Øcæ}<AÖ*F/ØSÖÓÀ&2013 GZøù*EE¿î7ùæ(+Yá7ùæ)Ö CT ¡
áZîYá¿± }<AÖÀ&þHÓkkV4$Zm'Ü=DÀîv³m¿}<AÖH§
㧙㧙












<ÖhÀ&w¿jõZûBC T1R1!C T1R1` L-Glu/qÑ2ØaZ;@% T1R1Gû




































À-PvÕnoâ°* *Ü<Tanya SmithHarvard Univ. Human Evolutionary Biology*Dental Hard Tissue Lab
§/Ð½	
 
SR%Þ¾GZ·B%Ö 6&¿ûÉ¿ Ûá®%¿Ìt.D= X CT÷áF4$§¨Ö
>S#=À&w¿jõZªÓá®%¿Ìt(AET)./Óá®%¿Ìt(RET)GHbØ#!mÁW
RZTÉ·´%Aê%G AET!o`Z·B%ð<ð;<ûÉG AET!qDjõ#À&ó
Ú	°D ¿ AET GiûÉ¿czpÖÁÂ/Øg¿HbØ#(¿.üü!¸WRÀ(p<0.001)&
RET ¿G AET ¸WRÀjõG1#ØH!mÁWRÀ&.%$ZRET G\·íê%./ÓýQ`Z
É·´%./Ó°#Ìt#À&·B%¿ RET Gg 6 ¿G¹°#Ìt!mÁWRÀ&SR
W¿jõczÍÎ>4î,a¿ü.D=h!"Öºk~ZAJPA(American Journal of Physical Anthropology)




 cGMP Ec)*2ØãPaG>·%§?¸<¬(sGC)GZ§XÑ*(NO)4=NaXQRØQ ±(reduced 
㧙㧙
   
 
sGC)QR#D§X±(oxidized sGC)Zï^Õ³±(heme-free sGC)¿ 3&!^_/Ø&]SRW¿ sGCÖÜÓ/Ø
¾¿I,!æbQR=>$ZsGC stimulatorG reduced sGCÖZsGC activatorG oxidized>4î heme-free sGCÖwRq
R NO 6^ÓNaX/Ø&À!=ZSRW¿¤I,G sGC ¿¶àÉ@,Ö§NØ<%=NôQR
=DØ& 
 ¼%¿!"Z·B%Û+Öo§*2ØDG§*R{/ØZsGC stimulator4ØS&ÐG×
ZsGC activator 4Ø&ÐG¿Ë/ØSÖXWV=À&GZo§*2ØDG§*R{¿ sGC 
stimulator>4î sGC activator4Ø cGMPEcÖTE·B%Û+>D=YmÀ&w¿jõZÙ&Ða.
ü=Zo§*2ØDG§*R{4$ sGC stimulator 4Ø cGMPEcGÄZsGC activator4ØEcG¿°
À&3ó¿jõGZo§*2ØDG§*R{QRÀÛ+GZbø sGC ¿È(<^! reduced sGC VW
oxidized/heme-free sGCbh=DØSÖf=DØ& 
B-7 Molecular characterization of HERV-R family in primates 
Heui-Soo-KimJa-Rang-Lee Jung-Woo-EoPusan National University §/Ð½ôõ 
Endogenous retroviruses (ERVs), which are footprints of ancient germ line infections, inserted into the genome early in primate 
evolution. Human endogenous retroviruses (HERVs) occupy around 8% of the human genome. Although most HERV genes are 
defective with large deletions, stop codons, and frameshifts in the open reading frames (ORFs), some of full-length sequences 
containing long ORFs are expressed in several tissues and cancers. Several envelope glycoproteins, encoded by env genes, have 
retained some characters of their ancestral infectious viruses with essential physiological consequences for the organs where they are 
expressed. Previous studies have shown Env expression of HERVs at mRNA level rather than the more difficult detection of protein 
expression in cells and tissues. Whether Env is functionally conserved in primate species is not well explored. To better understand 
possible role of Env in primates, here, we examined the expression of four HERVs (HERV-R, -K, -W, and -FRD) Env proteins in 
various tissues of rhesus monkey and common marmosets. The HERV Env proteins were observed moderate to high levels in each 
tissue, showing tissue-specific or species-specific expression patterns. These data suggest a biologically important role for the 
retroviral proteins in a variety of the healthy tissues of rhesus monkey and common marmosets. 
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B-11DNA analysis of wild rhesus macaques in Southern China 
Peng Zhang,Yang LiuXunxiang XiaSun Yat-sen University §/Ð½ôõ 
Abstract Knowledge of intraspecific variation is important to test the evolutionary basis of covariation in primate social systems, 
yet few reports have focused on it, even in the best-studied species of the Macaca genus. We conducted a comparative study of the 
dominance styles among three provisioned, free-ranging groups of Japanese macaques at Shodoshima Island, Takasakiyama 
Mountain and Shiga Heights, and collected standard data on aggressive and affiliative behavior during a period of 5 years. Our data 
in the Takasakiyama and Shiga groups support previous studies showing that Japanese macaques typically have despotic social 
relations; nevertheless, our data in the Shodoshima group are inconsistent with the norm. The social traits of Shodoshima monkeys 
suggested that: (1) their dominance style is neither despotic nor tolerant but is intermediate between the two traits; (2) some measures 
of dominance style, e.g., frequency and duration of social interactions, covary as a set of tolerant traits in Shodoshima monkeys. This 
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B-25Male dispersal of the Taiwanese macaque (Macaca cyclopis) in Ershui area of Taiwan 
Su Hsiu-huiFok Hoi TingNational Pingtung University of Science and Technology §/Ð½¥ 
This research aimed to investigate the population genetics in wild Macaca cyclopis at Hengchun peninsula, the south most region 
of Taiwan. Fecal samples were used to extract DNA, on which cmyc control and sexing test were conducted. The good quality and 
known-sex DNA samples were analyzed by sequencing of mitochondrial DNA (mtDNA) HVR-I and 3 autosomal microsatellite loci. 
We found 10 haplotypes from HVR-I analysis, including 7 haplotypes found in both sexes and 3 haplotypes found only in males. 
Nucleotide variation among the 10 haplotypes is between 1 to 14 base pair, and their pairwise distance is 0.002-0.020.  
The result of Maximum likelihood phylogenetic tree and TCS network constructed by HVR-I sequences suggested that M. cyclopis 
at the peninsula diverged into 3 clades, north, central and south. The north clade is located above Highway 200, the central clade is 
located at Nanrenshan, and south clade is located south to the Sianglin Village. Three rare haplotypes were carried by 3 different 
males, which may suggest their migration from other unsampled populations or transferring by human to this region. 
We tested 79 samples (9 samples in north clade, 1 samples in central clade and 69 samples in south clade) for 3 microsatellite loci, 
including D7S794, D14S306 and D19S582, which have 5, 6 and14 alleles, respectively. The result of AMOVA (FST = 0.046) by 
GENALEX and the number of migrates is 5.136 per generation, which showed recent gene flow among the 3 clades. We are going to 
analyze more loci to increase the accuracy. 
Base on the maternal molecular marker analysis we suggest that there are three clades of M.cyclopis at Hengchun peninsula, but 
the biparental marker analysis shows that there is recent gene flow among clades. Female philopatry may lead to the mtDNA 
geographical structure, and movement of males among clades occurs. 
Key words: population genetics, gene flow, haplotype, male-biased dispersal, Macaca cyclopis 
B-26 Study on phylogeography of macaques and langurs in Nepal 
Mukesh Kumar ChaliseTribhuvan University §/Ð½¥ 
I changed the plan of this cooperative research program due to paucity of fund to visit Japan. I and counterpart tried to found a 
small facility in Kathmandu to initiate laboratory work for phylogeographical study on Nepalese primates. It became possible to 
extract DNA from fecal samples by combining sampling and preparation methods originally designed by the counterpart. During the 
study period, I collected fecal samples of Assamese macaques and Gray langurs in Nepal (see attached map) and succeeded in 
extracting DNA for DNA typing. In October 2013, I also conducted a field investigation with the counterpart at Ramanagar (for 
Semnopithecus hector) and Aanbookhaireni (for Macaca assamensis) for observation and fecal sampling of langurs and Assamese 
macaques, respectively. 
A preliminary analysis of mtDNA sequencing was conducted in Inuyama by the ounterpart. In the analysis of langurs, the 
applicability of PCR primers was tested for mtDNA direct sequencing. It was necessary to design new primers specific to the control 
region. Finally, we could make protocols which allow examinations of mtDNA 16S rRNA region and HVR1 (hypervariable region 1). 
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B-36 Identification of hybrids between long-tailed and rhesus macaques in a hybrid population in Thailand 
㧙㧙
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Janya JadejaroenSuchinda MalaivijitnondChulalongkorn Univerity §/Ð½¥ 
I have studied hybrids between long-tailed and rhesus macaques in Thailand (Khao Khieow Open Zoo, KKZ) based on their 
morphological, behavioral and genetic characteristics. Morphological study was conducted by using relative tail length, pelage color, 
crown hair, cheek hair and sexual skin. Morphological characteristics of macaques in the study area were divided in groups from 
long-tailed to rhesus macaques by using cluster analysis. Individuals with known morphological characteristics were selected for 
behavioral study. Genetic study for the discrimination of rhesus and long-tailed macaques was studied during this cooperative 
program. 
The aim of this study was to use single nucleotide polymorphisms (SNPs) in STAT6 fragments for the discrimination of rhesus 
and long-tailed macaques according to the Barr et al. (2011) using the techniques adapted and developed by Dr. Kawamoto.  
Sixty-four fecal samples (of 54 macaques) from KKZ (2011-2012) were extracted using potato starch method. After amplification 
for STAT6 genes and checking for amplicons, 21 samples were selected for the SNPs study. In addition, 25 fecal DNA samples of 
KKZ 2011, 40 blood DNA samples of KKZ 2006 (Drs. Malaivijitnond & Hamada’ s), 10 fecal DNA of long-tailed macaques at 
Kasetsart University, Si Racha Campus and nearby area 2011 and 9 crude blood samples of long-tailed macaques from Wang Kaew 
(WK), Rayong Province 1998 (Dr. Kawamoto s) were also amplified and tested for products of STAT6 fragments. The PCR 
condition for amplification was step 1; 94 for 2 hours, step 2; 98 for 10 seconds, 58 for 30 seconds, and 68 for 30 
seconds, and step 3; 10 for infinity. The amplification conditions of STAT6 genes for fecal DNA, blood DNA, and crude blood 
were KOD-FX x 45 cycles of step 2 (2 repeats), KOD-FX x 35, and KOD-FX x 40, respectively. PCR products checking were by 
running the amplicons through 2% agarose gel in TAE buffer system.  
In Barr et al. (2011), the different between the 2 species was at base 491 which is A in rhesus and G in long-tailed macaques. 
When applying Apa I as restriction enzyme, Dr. Kawamoto found that this could be applicable for the discrimination of the two 
species when checking DNA bands after digestion of STAT6 fragments of each sample. By using Apa I, STAT 6 fragments with G at 
base 491 were cut while the fragments with A at base 491 were not (Figure1). In cases of heterozygotes, some fragments were cut 
while some were not. This produced one band of 745 base pairs in rhesus AA type, two bands of 511 and 234 base pairs in 
long-tailed GG type, and three bands of 745, 511 and 234 base pairs in AG heterozygotes.  
Of the 21 fecal DNA samples of KKZ (2011-2012), 18 could be genotyped as 4, 8 and 6 AA, AG, and GG, respectively. Of the 25 
fecal DNA samples of KKZ (2011), 24 could be genotyped as 1, 12 and 11 AA, AG, and GG, respectively. For 40 blood DNA 
samples of KKZ 2006; 4, 24 and 12 were AA, AG, and GG, respectively. Genotypes frequencies of KKZ samples collected in 2006 
and 2011 suggested random mating (2006: Fisher exact probability test, P=0.8225; 2011: Fisher exact probability test, P=0.5936, 
Chi-square = 1.12 (<3.84 at P=0.05, df=1)). Allele frequencies of KKZ sampling in 2006 and 2011 and 2011 and 2011-2012 were 
insignificant different (Chi-square = 1.53 and 2.09, respectively at P=0.05, df=1). From 10 fecal samples of long-tailed macaques 
from Kasetsart University, Si Racha Campus and nearby areas, 8 could be genotyped as GG the others were not detected. All the 9 
crude blood WK long-tailed samples were genotyped as GG.  
In addition to confirm the SNPs, we checked the sequence of STAT 6 fragments. We checked 4, 2 and 4 AA, AG, and GG of fecal 
and blood samples from the hybrid population in KKZ. The sequences confirmed all the AA, AG, and GG with 2 AA that could not 
be detected. Three and 4 samples of long-tailed macaques from the campus and nearby areas and from WK also confirmed GG 
homozygotes.    
The results of this study suggested that SNPs different in STAT6 fragments could be used for the discrimination of rhesus and 
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B-53 Morphological correlates of a behavioral propensity for tool use in primates: a comparative macaque model. 
Charmalie AD Nahallage University Sri Jayewardenepura §/Ð½Michael A Huffman 
Previous research has analyzed the dimensions of the metacarpal of chimpanzees, Olduvan hominids and humans to make a case 
for determining the dexterity of fossil hominids. Our study attempts to extend this comparative focus to monkey species with known 
propensities for fine precision grip of objects. We chose the Japanese macaque based on our field studies of stone handling behavior, 
which demonstrate great manual dexterity in the manipulation of stones using grips similar to chimpanzees and humans. A total of 
100 Japanese macaque metacarpals (50 males and 50 females) were selected from the Primate Research Institute’s skeletal collection. 
We measured the pollical metacarpal head breadth and the length of the pollical bone. While analysis is still underway, the index 
derived from the ratio of these measurements place the Japanese macaque well within the range of humans and chimpanzees with 
regards to dexterity. The next step is to obtain measurements from the metacarpal of capuchin monkeys, a Neo-tropical species also 
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B-70 Factors underlying mouth versus hand-feeding among Koshima macaques 
Cecile SarabianRennes 1 University §/Ð½Andrew MacIntosh 
 Hygiene – behaviors that maintain cleanliness – is universal among humans but remains a concern in epidemiology. Parasites, 
which impact health and biological fitness, are ubiquitous in nature and thrive in unsanitary conditions. Therefore, hygiene can be 
interpreted as an adaptive strategy to avoid infection. To address the biological basis for hygiene in humans, I developed an 
observational and experimental approach to test whether Japanese macaques of Koshima island (Macaca fuscata fuscata) display 
patterns of behavior consistent with Parasite Avoidance Theory. First, “hygienic” behaviors (e.g. rubbing or washing food) were 
recorded during focal observations of adult females (N=20). Second, I conducted field-experiments (N=33 trials) with females 
(N=14) and males (N=3) in which wheat was placed near fresh feces and plastic feces (condition 1) or on both feces plus a control (a 
piece of plastic notebook; condition 2). Preliminary results suggest that the performance of hygiene behaviors is positively associated 
with parasite richness. Experimental results remain unclear, but most individuals rejected wheat placed on fresh and plastic feces and 
all of them ingested wheat placed near them or on the control substrate. I am continuing this work at Koshima for my Master’s 
internship at the University of Strasbourg. I expect these results to improve understanding of behavioral mechanisms of parasite 
avoidance and evolutionary origins of human hygiene. 
B-71 Parasites of the primates at the Endangered Primate Rescue Center, Cuc Phuong, Vietnam  
Carloyn Wang University of Melbourne §/Ð½Andrew MacIntosh 
From Feb 3-21st 2014 I examined fecal samples collected by Andrew MacIntosh and Mike Huffman from the Endangered Primate 
Rescue Center in Vietnam. The goal of this brief study was to detect the presence of helminth eggs, and identify them if possible, in 
sample from hatinh langurs (Trachypithecus hatinhensis), red-shanked douc langurs (Pygathrix nemaeus), gibbons (Nomascus sp.), 
㧙㧙
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and Delacour’s langurs (Trachypithecus delacouri). All samples were processed using (1) sedimentation via a formalin-ethyl-acetate 
procedure and (2) flotation via Sheather’s solution. Slides from the samples were then scanned using light microscopy. I was able to 
identify Trichuris sp. eggs in samples from all four primate species, and Strongylid and Strongyloides sp. in the P. namaeus samples. 
There were also a number of as yet unidentified specimens from all samples which were photographed for future identification. 
B-72 Does parasite removal affect fractal complexity in vervet (Chlorocebus pygerythrus) behavior? 
Jan GogartenMcGill University §/Ð½Andrew MacIntosh 
 During my 2014 Cooperative Research Program I had hoped analyze data collected from wild vervet monkeys, but that field 
season was cancelled. Instead, I spent most of my time at PRI analyzing a data set given to Dr. MacIntosh by Dr. Sarah Turner of 
McGill University who has worked extensively with the Japanese macaques at Awajishima. Our aim was to characterize the scaling 
in behavioral organization of normally-developed macaques versus macaques with congenital limb malformations. However, because 
of a number of methodological considerations, including short sequence lengths (30 minutes) and considerable out of sight time, it 
remains unclear whether these data lend themselves appropriately to fractal analysis. Still, they provided a valuable opportunity to 
discern limitations in this research field and practice programming of analyses for future projects assessing the impacts of disease on 
wild primate behavior. I hope to continue working with these data and produce results that can be published in the coming months. In 
addition, the methods and ideas generated while at the PRI will be applied to my dissertation research and allow me to analyze data 
collected in the Ivory Coast and Uganda to understand drivers of primate disease dynamics and health. 
B-73 Methods for Bio-logging primates 
Yan Ropert-CoudertAkiko KatoInstitut Pluridisciplinaire Hubert Curien, Univ. Strasbourg  
§/Ð½Andrew MacIntosh 
 On 2nd August 2013, collars with iGotU® GPS devices and Axy-2® accelerometers were attached to two male Japanese macaques 
(id’s: N118, N128) from the outdoor-enclosed Group 7 at the Research Resource Station (RRS) of the Kyoto University Primate 
Research Institute (KUPRI). The macaques were baited into the holding pen, transferred into individual cages and anaesthetized by 
trained veterinary staff to minimize stress during collar attachment. Both males were monitored in their individual cages for signs of 
distress. Some attention was paid by each to the newly-added collars as the anaesthetic wore off, but neither reacted strongly to their 
presence. After ca. 3 hours, the animals were released into their outdoor enclosure. GPS devices collected data at 4-minute intervals 
for 9 and 12 days, respectively. Accelerometers only collected data (at 25Hz) for ca. 3 days due to water damage to the batteries 
caused by heavy rains. In addition, video data recordings were made of each male around the feeding grounds on 5 days post 
deployment to validate accelerometer readings. We are currently in the process of analyzing these data to inform future studies 
wishing to investigate primate behavior through high-resolution automatic data logging techniques. 
B-74 Parasite removal and physiological stress in Japanese macaques of Koshima 
Elodie ThomasUniversity of Tours §/Ð½Andrew MacIntosh 
Nematodes are among the most prevalent intestinal parasites around the world. The scientific understanding of nematode 
parasitism is well documented but remains incomplete, especially concerning parasite life cycles in wildlife and impacts on host 
immune systems. Generally, studies consider that negative conditions of the host, e.g. stress, tend to promote infection. However, few 
studies tested the relationship in the opposite direction: that intensity of infection might increase host stress. Our study used an 
experimental approach to better understand host-parasite relations in wild conditions. To do this, we studied Koshima Japanese 
macaques (Macaca fuscata) because they are free-ranging yet can be experimentally manipulated. We examined 20 adult females in 
two groups: control and treated with anthelminthic medicines (Drontal Plus® and Stromectol®). We focused on four parasite species: 
Oesophagostomum aculeatum, Trichuris trichuria, Streptopharagus pigmentatus and Strongyloides fuelleborni. We used non-invasive 
methods to estimate the infection intensity, eggs per gram of feces (EPG) via microscopy and to evaluate the stress levels via ELISA 
analysis of fecal glucocorticoid metabolites. Our results show that anthelmintic treatment reduces parasite richness and intensity of ¾ 
parasite species. However, there was no relationship between treatment and fecal glucocorticoids, indicating that factors other than 
parasite infection drive stress dynamics. 
B-75 Does parasite infection affect Japanese macaque behavior and body condition? 
Guilhem Vaissiere Ecole Nationale Vétérinaire de Toulouse §/Ð½Andrew MacIntosh 
 Nematodes are parasites found everywhere around the world on both domestic and wild animals and they are the cause of 
numerous deaths. The parasites of Japanese macaques over the archipelago are well known thanks to previous studies. A previous 
study on Koshima identified four of these nematodes on the islet monkeys: Oesophagostomum aculeatum, Strongyloides fuelleborni, 
Streptopharagus pigmentatus and Trichuris trichiura. This study was originally designed to measure effects of infection on macaques, 
but changed to examining the summer reinfection period instead, which should give clear indication of variation in health risks across 
individuals. From June 6th 2013 to August 16th 2013, I collected 97 fecal samples from 20 adult female macaques, 10 control and 10 
treated by Dr. Andrew MacIntosh with common anthelmintics to remove parasites (last treatment before current study: May 2013). 
Linear mixed-effect models where used to test the efficiency of the treatment to reduce both prevalence and intensity of the infection. 
The same models were also use to assess the reinfection process during summer. Treatment was effective against most parasite 
species. However, variation in reinfection across macaques was unclear, possibly because of interactive effects between parasites 
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